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(57) Abstract: . 

PURPOSE: To obtain a coated phosphor excellent in 
luminance, luminescent lifetime and their persistency by 
forming a silica coating film having a low hydroxy! 
content and excellent water barrier properties without 
causing the thermal or the like deterioration of the 
phosphor. 

CONSTITUTION: The title production process comprises 
diffusing a fluoroorganosilane of the general formula: 
F n SiR 4 . n wherein R is alkyl or alkoxyl, and n is an 
integer of 1-3 into a hydroxy silica film 2 which covers 
a powder 1 of a phosphor to effect the condensation 
reaction of the silane with the silica film through 
dehydration at a low temperature to form a coated 
phosphor. According to this process, a dense coating 
silica film having water repellency owing to fluorine 
can be formed, and the obtained silica coated phosphor 
can therefore resist to moisture deterioration. 
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CLAIMS 
[Claim(s)] 

[Claim 1] In the silica membrane of the hydroxyl-group content to cover, the powder of a 
fluorescent substance General formula:FnSiR4-n (-- however, an alky! group or an alkoxy 
group, and n of R are the integers of 1-3.) - the manufacture method of the coat 
fluorescent substance characterized by diffusing the fluorine content organicity silane 
expressed and carrying out a dehydration condensation reaction at silica membrane and 
low temperature. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] The coat fluorescent substance with which this invention was 
obtained about the manufacture method of the coat fluorescent substance which prevented 
degradation of a fluorescent substance is excellent in brightness, a luminescence life, and 
its maintenance nature, and can be preferably used for luminescence mold equipment, 
such as a lighting system and a display device, etc. 
[0002] 

[Description of the Prior Art] [ the fluorescent substance used for formation of the light- 
emitting part in display devices, such as lighting systems, such as a fluorescent lamp and 
EL emitter, and an observation screen for electronic instruments, etc. ] conventionally the 
cure covered with silica membrane since it deteriorates with moisture and the luminescence 
force and brightness fall is taken — as the manufacture method of this coat fluorescent 
substance — a CVD method and a sol ~ the method of forming the silica-coding film by - gel 
method was known (JP.S61-23678.A). 

[0003] However, when cooking temperature at the time of silica-coding film formation was 
made high, brightness etc. fell and the last twist which a fluorescent substance heat- 
deteriorates and is covered with coating membrane also had the trouble that a degradation 
rate also became quick and a life was shortened more. On the other hand, when the silica- 



coding film was formed at 200-400 degrees C for heat deterioration prevention of a 
fluorescent substance, probably because it was inferior to waterproof nature, there was a 
trouble used as the coat fluorescent substance which deteriorates easily with moisture. 
[0004] 

[Problern(s) to be Solved by the Invention] Based on the knowledge acquired by having 
studied the scarce thing to it to waterproof nature that there is much content of a hydroxy! 
group and moisture permeates [ therefore ] easily if this invention is in the silica-coding film 
of said low-temperature formation It can form preventing degradation according the silica- 
coding film which there is little content of a hydroxy! group and is excellent in waterproof 
nature to the heat of a fluorescent substance etc., and let development of the manufacture 
method by which the coat fluorescent substance which is excellent in brightness, a 
luminescence life, or its maintenance nature is obtained be a technical problem. 
{0005] 

[Means for Solving the Problem] This invention the powder of a fluorescent substance in 
the silica membrane of the hydroxyl-group content to cover General formula:FnSiR4-n (— 
however, an alkyl group or an alkoxy group, and n of R are the integers of 1-3.) - the 
manufacture method of the coat fluorescent substance characterized by diffusing the 
fluorine content organicity silane expressed and carrying out a dehydration condensation 
reaction at silica membrane and low temperature is offered. 
[0006] 

[Function] By diffusing the fluorine content organicity silane expressed with said general 
formula in the silica membrane of hydroxy l-group content The fluorine content organicity 
silane carries out a dehydration condensation reaction at low temperature, such as a room 
temperature, through the hydroxy! group in silica membrane, and consumption clearance of 
the hydroxy! group in silica membrane is carried out, and the condensation reaction of silica 
membrane is promoted, and it reforms to precise silica membrane. And the silica 
membrane which reforms to the silica membrane of fluorine content and is excellent in 
water repellence is formed. 

[0007] The silica-coding film which is excellent in waterproof nature can be formed without 
carrying out heat deterioration of the powder of a fluorescent substance, and the 
aforementioned result can obtain the coat fluorescent substance which is hard to produce 
moisture degradation and is excellent in brightness, a luminescence life, or its maintenance 
nature. 
[0008] 

[Example] the manufacture method of this invention - general formula:FnSiR4-n (however, 
R - an alkyl group or an alkoxy group ~) n is the integer of 1-3. A coat fluorescent 
substance is obtained by diffusing the fluorine content organicity silane expressed in the 
silica membrane of the hydroxyl-group content which covers phosphor powder, and 
carrying out a dehydration condensation reaction at the silica membrane and low 
temperature. 



[0009] The fluorine content organicity silane used in this invention should just show the 
reaction mechanism of dehydration condensation through a reaction with moisture or a 
hydroxy! group. [ that the resultant based on an organic group (R) does not remain in silica 
membrane / thing / desirable ] generally Thai whose R in said genera! formula is an alko>:y 
group like a methyl group, an ethyl group, a propyl group, the alky) group like butyi or a 
methoxy group, an ethoxy radical, a propoxy group, and a butoxy radical /s used. 
[0010] A proper method may perform diffusion into the silica membrane of a fluorine 
content organicity siiane. Although the method which supplies the air current of a fluorine 
content organicity silane to silica membrane through inert gas, such as helium and an 
argon, if needed is generally taken, the phosphor powder covered with silica membrane 
may be immersed in a liquefied fluorine content organicity silane 
[001 1] the temperature to which phosphor powder does not heat-detenorate on the 
occasion of the dehydration condensation reaction of the fluorine conieni organicity siiane 
diffused in silica membrane - although you may genera!!/ heat at 200-400 degrees C. 
desirable method is s reaction in low temperature, such 5S s room temperature. 
[Q0V2] There is no definition in particular aboui the siiica membrane o r Vn > hyo':*o/y-grou;.= 
content which covers the phosphor powder of the object processed by a fiuonne ronton:' 
organicity silane in this invention. Incidentally you may be formed with compound ossia't^n 
such as Zr02-Si02 besides [ 2 ] SiO'2 (for example, TiQ2-SiOi. 

[0013] Therefore, you may form the aforementioned silica membrane oy a proper method 
Let silica membrane generally formed by the method which is easy to contain hydroxy! 
groups, such as a iow-temperature CVD method in 400 degrees C or !ess : a reduced 
pressure CVD method, a plasma-CVD method, and a low-temperature sol gel method, be 
an object. Usually, 30 micrometers or less, although the thickness of the silica membrane of 
a processing object is 10nm - about 1 micrometer above ali, it is not limited to this. 
[0014] There is no definition in particular about the phosphor powder itself covered with 
siiica membrane. Generally it consists of what activated zinc sulfide and cadmium-sulfide 
zinc by copper, manganese, aluminum, silver, chlorine, boron, etc.. oxides, such as rare 

a:':..cii.:ri >i?:\'um oxide ex. A;:r:ougn ifte pari.:!:?: s ;.)-••_ £r.*v.:- :;o.v-:\':- . 
aronrar)/. based on mean particle diameter, 5-50 rr. scromeiers of 1 nitrometers or mure are 
common aoove all. 

f *"'.?' 5] The phosphor povvier which : s usee in this ipvenper and wh-cn wa.s •\vve r ecj wur 
me S; : -:a memor.one ot h/Oro/ /'-g , 'Oup content may be o>. ered u.nr, with s-ica r-or^rrsn-.- 
o. rj."6//i!'iCj 1 like instantiation, and m.«/ have other coating membrane more than one i&y.-r 
O! two-layer inside sifica membrane liKe instantiation in dra.ving 2 . One in drawing is 
phosphor powder and the coating membrane of oilers [2*3 / silica membrane end j. 
f*»0l6] Although the class of coating membrane other than the above mentioned silica 
membrane \s arbitrary the coaling membrane which consists of a high dieioclrio c;s a thing 
offeotr/e in improvement in brightness is raised. The metallic-oxide system compound of 
l!7*ns!uor;no/ etc K raised with lh'; high permitt. /av of Ta ?05. aluminum 20'5 Zr02 TiO>. 



BaTi03, PbTi03, PZT (solid solution of PbZr03 and PbTi03), PLZT (La additive of PZT), 
and SrTi03 grade as an example of the high dielectric. 

[0017] The coating structure which has the aforementioned high dielectric layer inside silica 
membrane has the advantage which can be used as the coat fluorescent substance with 
which a water resisting property can be given and a luminescent characteristic cannot fall 
easily, without being able to form a high electric field by a low battery, and being able to 
make a fluorescent substance emit light to high-intensity, and reducing the luminescent 
characteristic of a fluorescent substance. In addition, as for the thickness of each coating 
membrane, 10nm - 1 micrometer are general above all 30 micrometers or (ess. 
[0018] The processing supplied to ZnS (comparative example 2) with a mean particle 
diameter of 20 micrometers coated with silica membrane with an example 1 thickness of 
0.2 micrometer with argon gas as a steam generated warming FSi(OC2H5) 3 at 50 degrees 
C was continued for 60 minutes at the room temperature, and silica membrane was 
processed. 

[0019] ZnS with comparative example 1 mean particle diameter of 20 micrometers was 
used as it was. 

[0020] On condition of comparative example 2 room temperature (25 degrees C) and 
5Toor, 20g of ZnS(s) with a mean particle diameter of 20 micrometers are held on the glass 
filter prepared in the reduced pressure coil. While supplying the material gas generated at it 
by warming Si (OC2H5)4 at 50 degrees C to the ZnS section and using it as the fluid bed 
from the coil lower part with argon gas (a part for 73 cc/) From the upper part of a coil, 
supply oxygen gas to the high frequency coil region which impressed the RF (50W and 
13.56MHz) the rate for 150 cc/, and it is plasma-ized. ZnS coating of the operation which 
supplies the generated oxygen radical or the ZnS section which fluid-bed-ized oxygen 
plasma was carried out by 0.2-micrometer-thick silica membrane continuously [ ZnS / for 
about 3 hours ] was obtained. 

[0021] The infrared absorption spectrum of the coat ZnS obtained by the evaluation test Si- 
OH absorption example 1 or the comparative example 2 was investigated, and the 
absorption spectrum based on Si-OH was investigated. 

[0022] [ one side of the base substrate which consists of polyester film with a brightness 
property thickness of 50 micrometers ] Carry out partial spreading and the resin paste of 
silver dust content After forming a 2-mm-wide current collection band, Apply the 
transparence conductive coating material which consists of a cellosolve acetate solution of 
the vinylidene fluoride system copolymer which carried out distributed content of the (TO, 
and a transparent electrode layer (7D0ohm/**) about 5 micrometers thick is formed. After 
attaching a lead electrode on it, the cellosolve acetate solution of the example 1 or the 
comparative example 1, and the vinylidene fluoride system copolymer that carries out 
distributed content of the ZnS (silica coat) obtained by 2 was applied, and the luminous 
layer about 50 micrometers thick was formed. 

[0023] On the other hand, apply the conductive paint of silver dust content to one side of 
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the base substrate of the same construction material as the above, form a back plate layer 
about 5 micrometers thick, attach a lead electrode, and the layer attachment side is carried 
out inside with the base substrate obtained above. It pastes up through an application layer 
f'giue line which serves as an insulating layer) with a thickness of about 30 micrometers 
which consists of a celiosoive acetate solution of the vinyfidene fluoride system copolymer 
of barium titanate content. 100-micrometer-thick polyester film (PET) or a 
polychlorotrifluoroethylene resin film (PCTFE) has been arranged to the upper and lov.er 
sides of the zygote, the periphery was pasted up. it was considered as sealing struct,;; e 
and EL emitter was obtained. 

[0024 j The half-iife when it is neglected at under the atmosphere of 40 degrees ysi-.: cO- 
RH and the actuation state by 100V and 400Hz. and brightness serves as half ; ry r-r ; ~ 
brightness ] was investigated after measuring the initial brightness iti-rw vofUK^: : 0-. 
the aforementioned EL emitter. 

[0025] Tne aforementioned result was snown in a table in atKjaicr. l^-pr- 
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[0026] The need for a closure film of according to the coat fluorescent suostance by th.s 
invention being able to form EL emitter which is excellent in the endurance over humidivy. 
and being hard to make the moisture like a poiychlorotrifluoroelhylene resin film 'jene^^i^?. 

w«:.-i 'jeriera -purp ji.e films, sucn as easy poiye.svi:" flfm. 
! '.-0>~; 

■ --=;o j :v: ' /.: = - : »:;^v- .v-r-':ie;* roi-ihl-f lCr: 3 !'U , ;-r-. , *ie ] r :r vvyv -s pr^-v.-.-; -^n*: •*- 

-: r i\ :; . v.-.: i-v: :: :>•;: f-*.?:*;! s-V:'.:' ■■ is rw»:; io produce moisture 'JogrAi'jat'or. 
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